In Switzerland, approximately 1.3% of the population, or 107,000 people, are currently suffering from some form of dementia [1] . By the year 2030 this figure will have risen to approximately 2.5%. In all, 39% of those affected are currently living in a Swiss nursing home or old people's home 1 [2] . Data from the USA and Europe indicate that most people with dementia die in a nursing home [3, 4] . This is probably also true of Switzerland, although detailed data are not available for the correlation between dementia and place of death for Switzerland.
According to the Swiss Federal Office of Statistics (BFS, [5] ), 10% of deaths in women over 81 years of age and men over 89 years of age are caused by dementia. With a 50% increase in fatalities over the next 40 years predicted by the BFS [6] , everyday nursing care in homes in Switzerland will be increasingly dominated by the needs of people with dementia in the final phase of life, the terminal phase.
There are reports of inadequate quality of care in nursing homes for people in the terminal phase of dementia [7, 8, 9] . However, in Switzerland there is a lack of data about types and courses of symptoms in clinical practice for people with dementia in their terminal phase. The lack of knowledge about these symptoms prevents targeted interventions [10] . Therefore, the Pallhome study (Palliative care for people with dementia in nursing homes in the 1 The term nursing home in this study encompasses both nursing homes and old people's homes.
canton of Zurich) was designed to look at the course of symptoms in patients with dementia in nursing homes during the last 90 days of life.
The present paper addresses the following questions: F What symptoms are noted in the nursing homes' records for people with dementia in their terminal phase, and with what frequency? F What particular features are displayed by people with dementia in the dying phase-defined as the last 7 days of life-in nursing homes?
Methodology

Design
This exploratory study follows a retrospective, descriptive design [11] . The nursing records of 65 deceased people with dementia from nursing homes in the canton of Zurich, Switzerland, were analysed.
Setting
Four nursing homes which specialised in caring and nursing of people suffering from dementia were selected for the study by means of a convenience sample. Nursing home 1 has places for 103 people, nursing home 2 for 91 people, nursing home 3 for 249 people, and nursing home 4 for 28 people.
Data collection
The study [11] included people who died in the years 2011 and 2012 and in which dementia had been documented by statements from nursing professionals. This was the case in a total of 65 people. The last 90 days of life were divided up into four analysis periods (. Tab. 1). The decision to study the last 90 days of life was based on the works of Kiely et al. [12] and Volicer et al. [13] . It is in this stage of life that the degenerative process and the associated manifestation of symptoms are most evident. The last 7 days of life were categorised as the dying phase. Symptoms are defined as experiences that were identified both subjectively and objectively [14] . The associated signs or features, such as reduced appetite, may be assessed as objective and/or subjective indications of a nursing problem or as indicators of an illness. The aetiological grounds for a symptom may be of a pathophysiological nature and/or may be due to behaviour or to unfulfilled psychosocial needs or other environmental factors [15] . Definitions of the variables used are shown in . Tab. 2. The items described therein are based on the docuTab. 1 
Analysis periods
Point of data collection (= T) T1  T2  T3  T4  Days  90-61  60-31  30-8  7-day of death  Terminal phase Dying phase mented findings and perceptions of caregivers and are operationalised as follows: existing yes/no; frequency during the observation period; course documented yes/ no; number of days per period of observation; intensity, such as pain intensity; minimum and maximum level in the respective subperiod; assessment made by healthcare professional/care assistant/ next of kin/doctor; medication interventions yes/no-if so, which; non-medication interventions yes/no-if so, which; analysis of the entire spectrum of medication in each study period. The data were collected by four members of the Zurich University of Applied Sciences, Institute of Nursing, anonymised and entered into IBM SPSS version 20.0 statistical software programme.
Ethical guidelines
The study was authorised by the Eth- 
Data analysis
The anonymised nursing records were statistically analysed using IBM SPSS version 20.0 to include descriptive analyses, in particular frequencies and main trends. Secondary bivariant correlation analyses were run to explore possible correlations.
All documents were scanned by two separate coders. The two data sets were then automatically compared and the divergences between the data sets listed. A final manual check was made and the data were compared with the anonymised nursing records. Correction of the datasets was only necessary where there were missing values (Missing Completely at Random, MCAR). In this study, the method of case-by-case exclusion was applied [22] .
Results
The first section gives details of the study population and the second section presents the results for the ten most frequently identified symptoms. Since drug interventions influence the extent of symptoms, they are always mentioned where they are clearly assignable to a particular symptom. Finally, we focus on some distinctive features in the last 7 days of life.
Study population
A total of 320 people (68%) living in the nursing homes studied died in the years 2011 and 2012. The existence of a dementia disorder was recorded in the nursing records by a nursing professional in 65 cases (20%).
In the majority of cases analysed, the type of dementia was not specified in the records (64.7%, n=33). There were 49 women (75.4%). The average age was 83.71 years (SD ±8.50) and the average length of stay in the nursing home was 3.5 years (41.5 months, SD [15] Feeling of discomfort or threat that occurs episodically and is characterised by inner tension, voiced fears and/or nervousness Apathy [16] Lack of motivation in the sense of an absence of self-initiated behaviour, manifesting on the levels of cognition, behaviour and emotions. This limits active participation in social activities and therapeutic interventions Pain [15] Acute: an unpleasant sensory and emotional experience which originates from actual/potential tissue damage or can be described with such terms; sudden or gradual onset in an intensity ranging from mild to severe, with a foreseeable/ unforeseeable end and a duration of less than 6 months Chronic: pain that persists for more than 6 months and is accompanied by other psychological and/or physical disorders such as anxiety states Breathing abnormalities [15] Abnormalities such as shortness of breath associated with suffocation and/or the use of respiratory muscles and/or cyanosis and which may be accompanied by rales Feeding problems [15] Loss of appetite or lack of interest in food; nausea; weakness of swallowing and chewing muscles; swallowing difficulties; low level of daily food or fluid intake which is below the recommended amount and is accompanied by unintentional weight loss (≥5% in 1 month; ≥10% in 6 months) and/or rejection of drinks offered, excessive extrarenal water loss (sweating, vomiting, diarrhoea) Unusual behaviour [17] General descriptions and signs of challenging behaviour which cannot be clearly allocated to agitation, aggression, apathy, negativity, disruption in the night, constant attention-seeking, irritability, loss of inhibition, abnormal motor behaviour, throwing objects, unexplained shouting and socially unacceptable behaviour Mobility difficulties [15] Restriction in the ability to independently change position or location, or in the purposeful movement of the body or a body part, or in the independent use of a wheelchair Agitation [18] Agitation with increased tension and increased psychomotor activity such as frequently asking questions or complaining Depressive episodes [19, 20, 21] Depressed mood and significant reduction in level of interest, persisting for at least 2 weeks. Mood occurs in combination with at least four of the following signs: loss of weight and appetite, inability to sleep/increased sleep, psychomotor restlessness/slowing down, fatigue/lack of energy, feelings of worthlessness/guilt, problems concentrating and making decisions, preoccupation with death, suicidal thoughts or actions Sleep disturbances [15] Interruption of duration and quality of sleep having an impact on daily life, e.g. mood changes, difficulties in concentrating Infections
Infection is identified and signs of infection such as fever are present Decubitus ulcers [15] Grade 
Prevalence of symptoms
Ten frequent symptoms could be identified for the last 90 days of life (. Fig. 1 ).
What stands out is that mobility and feeding problems, unusual behaviours, sleep disturbances and pain occur in at least every second dementia sufferer. Apart from agitation, apathy and depressive episodes, it was not possible to further specify unusual behaviours, as the descriptions in the nursing records did not permit this. However, agitation was the most frequent symptom of unusual behaviour (38.7%) documented in these records. Breathing abnormalities, apathy and agitation can be observed in every fourth person, and every fifth person also lives with anxiety. Symptoms of depression were the least documented.
Course of symptoms
Two distinct patterns of symptoms were identified over the last 90 days of life: F Symptoms occurring with increasing frequency (crescent pattern): anxiety, apathy, breathing abnormalities, feeding problems and pain. F Symptoms occurring with decreasing frequency (decrescent pattern): unusual behaviours, mobility difficulties, sleep disturbances, agitation and depressive episodes.
Pain, unusual behaviour, mobility constraints and insomnia were continuously present across all four study periods in more than half of the subjects studied. Pain played a particular role, rising continuously over all four points of data collection. A cluster analysis did not reveal any differences between the nursing homes. In contrast, apathy was particularly prominent in survey period T4 (46.2%, n=30). The frequency of apathetic behaviour quadrupled between T1 and T4.
Pattern 1-increasing symptoms
Breathing abnormalities were particularly prominent in the 4th survey period (T4: 50.8%, n=33) and can be associated with imminent death. Since breathing abnormalities can occur if pneumonia is present, the prevalence of pneumonia was also studied. Three people (4.6 and 4.7% respectively) were treated for pneumonia in the data collection periods from T2 to T4.
Loss of appetite or swallowing difficulties were particularly prominent in the third survey period (T3: 75.4%, n=49). Urinary tract infections as a possible consequence of a fluid deficit occurred in up to 17.2% of the people (n=11, T2).
Pain increased steadily over the four survey periods (T1: 64.2%, n=34; T2: 67.3%, n=33; T3: 72.5%, n=37; T4: 80.4%, n=41), with four fifths of those affected experiencing pain in the last week of life. However it was hardly possible to differentiate between acute and chronic pain in the nursing documents. The progression of pain was only documented for 11 people. In all study periods, 36% of men were documented without pain, compared with only 13.5% of women. People with a documented pain event (T1: 64.2%, n=34; T2: 67.3%, n=33; T3: 72.5%, n=37; T4: 80.4%, n=41) received pain medication significantly more frequently than those without a documented pain event (T1: 35.8%, n=19; T2: 32.7%, n=16; T3: 27.5%, n=14; T4: 19.6%, n=10; Fisher's exact test p=0.000, phi =0.702). Paracetamol and morphine were the most frequently administered drugs for pain. Morphine was the most commonly administered on demand drug, followed by trazodone and domperidone. Morphine and trazodone were administered significantly more often as an on demand drug to people who were older than 85 years than to people under 85 years of age. More pain events were documented for those cared for by their family doctor than for those cared for by the nursing home's own doctor (80.5% family doctor vs. 19.5% nursing home doctor).
In this study, 27% (n=13) of people with dementia lived with three symptoms. No other gender differences apart from those reported above were found. Details of this symptom pattern are available in . 
Pattern 2-decreasing symptoms
The category "unusual behaviours" contains general descriptions and signs of challenging behaviour, since the nursing records did not permit clear assignment or categorisation as described by [17] . Unusual behaviour was documented in more than half the people studied (T1: 67.2%, n=43; T2: 59.4%, n=38; T3: 61.5%, n=40; T4: 60%, n=39). There was no documented record of the extent to which these behavioural abnormalities might have been associated with delirium.
Mobility difficulties were documented for approximately three quarters of patients (T1: 85.9%, n=55; T2: 79.7%, n=51; T3: 84.6%, n=55; T4: 73.8%, n=48). A detailed description of the mobility restrictions-such as the number of steps the patient could take or how much help was needed for transfer-was largely lacking in the nursing documents. The incidence of decubitus ulcers as a possible complication of a mobility limitation doubled over the four study periods (T1: 26.6%, n=17; T4: 52.3%, n=34). The number of infected wounds dropped during the last 90 days of life (T1: 7.8%, n=5; T4: 3.1%, n=2). The results show a decreasing pattern of sleep disturbance between survey periods T1 (60.3%, n=38) and T4 (56.5%, n=35). At least one fifth of dementia sufferers received drug interventions for sleep disturbance (T1: 40.6%, n=26; T4: 21.5%, n=14).
Agitated behaviour decreased from T1 to T4 by almost half (T1: 41.9%, n=26; T4: 23.0%, n=14). Depressive episodes were recorded in approximately one fifth of people suffering from dementia in their third-to-last month of life (T1: 20.4%, n=11), ultimately dropping to 2% (T2 and T3: 15.7%, n=8; T4: 2.0%, n=1). A change or reduction in medication to combat depressive episodes was not documented (T1: 34.4%, n=22; T4: 32.3%, n=14).
The number of drug interventions, including antibiotic therapy, halved over the four survey periods (T1: 20.3%, n=13; T4: 10.8%, n=7). Hospital referrals were only documented at the point of data collection T2 (3.1%, n=2).
There were two persons living with none of the five symptoms in symptom pattern 2 (n=41). In addition, no person was affected by all five symptoms simultaneously. No other gender differences were found. Details of this symptom pattern are shown in . Fig. 3 .
Distinctive features in the last 7 days of life
Healthcare professionals and next of kin provided closeness, company and support. The total number of visits increased by approximately 15% up to the day of death (T1: 65.6%, n=42; T4: 80.0%, n=52). Particularly striking is the increase in the number of daily visits (T1: 21.4%, n=9; T4: 75.9%, n=41; . Fig. 4) . Only one person died alone; the majority were attended by their next of kin (58.8%, n=10) or by caregivers (35.3%, n=6 ).
An important factor for the caregivers was the interaction with the family, which intensified over the last 7 days of life (T4) (T1: 60.9%, n=39; T4: 89.2%, n=58). In T4, daily family involvement was three times more frequent than in T1 (T1: 7.7%, n=3; T4: 25.9%, n=15). The interaction between caregivers and the medical service was also very marked in the end phase (T1: 75.0%, n=48; T2: 84.4%, n=54; T4: 81.5, n=53). All this data strongly indicates that the nursing team and the family members very often realise when a resident is entering the dying phase and react accordingly. The reduction in psychosocial stresses in the last week of life (T1: 17.2%; T3: 21.5%; T4: 12.3%) suggests that the dying phase is experienced as intense, but less stressful for the patients than the preceding phase. Only rarely was a member of the clergy called in during the dying phase (9.2%, n=6).
In view of the apparent ability to estimate when death is imminent, some, but not all, therapies were adapted to the dying phase. Physiotherapy treatment was suspended and the administration of antibiotics reduced by half. Similarly, no nutrition or fluids were administered via percutaneous endoscopic gastroscopy (PEG), no new PEG was inserted, and no patient was referred to a hospital. Recoding of the amount of liquid drunk and a more than 20% increase in oral hygiene suggest sensitivity on the part of the caregivers to the need to moisten the oral mucosa. However, except in three cases, all prescribed medications continued to be administered until the day of death.
Discussion
The ten symptoms identified for people suffering from dementia are similar to those described in the literature for cancers and chronic diseases such as chronic obstructive pulmonary disease (COPD) or for cardiovascular diseases [23, 24, 25, 26, 27, 28, 29, 30] . Pain, breathing abnormalities, feeding and drinking difficulties and mobility restrictions, including being bedridden, occur in the terminal phase of all illnesses. Remarkably, despite the quite different end-of-life trajectories for dementia (frailty), chronic diseases such as COPD (organ system failure) and malignant diseases (terminal disease) [31] , the symptoms that occur in the terminal phase are actually quite similar. The only exception is unusual behaviour. This can be designated a typical symptom of dementia, even in the terminal phase [9, 26] , and occurs in more than 90% of patients [7, 32, 33, 34] . In contrast, this study was unable to identify symptoms of delirium, which can often occur in the terminal phase [35] . This is presumably due to the fact that it is more difficult for nurses to identify symptoms of delirium in people with dementia [36] .
Familiarity with and recognition of these symptoms is a prerequisite for initiating palliative measures [10] . In progressive incurable diseases such as dementia, the assessment of symptoms plays a key role in palliative care and general care, but this is often complicated by the lack of verbal communication in those affected [37, 38, 39] . The increasing prevalence of pain in the last 90 days of life found in this study indicates that pain is obviously recognised but the progression of pain is only documented in 11 of the 65 people and the prescribed pain medication is not sufficient to provide adequate pain relief. Lunney [40] talks about the need for differentiation and precision in critical thinking. Clear, careful, considered, problem-focused, multi-method action that takes into account the depth of the problem is based on questioning, acknowledging, observing and examining the affected patient and his/her next of kin, and is not an ability ascribed to one particular professional group [41, 40] . Healthcare professionals perceive symptoms with all human senses (seeing, hearing, smelling, tasting, touching). This is necessary in order to identify when something does not reflect the habits of the person with dementia. Observing (attentive, able to collect and differentiate information), naming (describe, use of terms, language) and the verbal and non-verbal exchange with the person concerned, his family, and professional colleagues helps to explain and understand symptoms [41] . The study results point to a need for action in improving the recognition of symptoms. It is undisputed that standardized assessment tools can be useful [42] . They can facilitate an interpretation of what has changed, but assessment tools cannot make decisions or take action. However, the decisive factor in symptom recognition and interpretation is the healthcare professional, since only he/she can validate and prioritise the symptoms to alleviate suffering. Well-educated healthcare professionals working in long-term care can significantly help avoid or alleviate suffering [43] . In this context it remains questionable whether there are currently enough well-qualified health professionals in Swiss nursing homes.
Another noteworthy result of this study is that the data do not confirm the uncertainty about prognosis of an advanced chronic illness, as discussed by Sorenson [44] , in the case of dementia. Rather, the study results indicate that the healthcare professionals and the family clearly notice specific changes in people with dementia in the dying phase. This is documented by the high frequency of visits by next of kin in the last 7 days of life and the intensified interaction of healthcare professionals with the next of kin, but also with the medical service. We must question the relevance of prognostic instruments for predicting time left to live, including a prediction of the symptom burden [12, 45, 46, 47] for the dying phase in dementia sufferers, in terms of timing and indication.
Furthermore, the small number of hospitalisations and wound infections (approximately 10%) indicated that observation of symptoms and interprofessional communication with the medical service takes place. This is in contrast to the complications and invasive measures described in the literature [48, 49, 50] . No significant correlation between the form of medical care (nursing home doctor or family doctor) and the identification of symptoms was observed. However, fewer pain events were documented for patients in the care of a nursing home doctor. This could be an indication that health professionals who are continuously present, suitably qualified and possess in-depth knowledge specific to the target group can provide improved quality of care. Singh et al. [51] describe limits and errors in medical assessment and treatment planning in primary care. According to them, symptoms go unnoticed or are misinterpreted in one out of ten cases. The assessment of symptoms and reduction of the burden caused by symptoms should not be restricted to representatives of a single profession, but rather should be carried out by well-trained health professionals with qualified skills in clinical assessment.
Limitations
The significance of this study is limited due to its retrospective design using a convenience sample. Significance is also limited by the quality and heterogeneity of the information from the nursing records. It is difficult to distinguish primary disease symptoms from treatment-related side effects. For instance, the administration of morphine can result in apathy, apathy in turn can reduce the drive for mobility, which leads to the confinement to bed, which could then be perceived as decreased difficulty with mobility at the end of life. The fact that no other cluster effects were observed may be related to the small sample.
Conclusion for practice
People suffering from dementia and their next of kin depend on well-qualified health professionals in nursing homes, which implies a need for an increase in basic care provided by nursing and medical professionals. Despite financial constraints, opportunities for exchange-such as hand-over reports, discussions of cases, family meetings and expert discussions-should be intensified in order to exploit the broad base of knowledge within the treatment team, in combination with the family members, in a resource-oriented way.
Conclusion for research
Using prominent symptoms such as mobility difficulties, pain, unusual behaviours and feeding problems, we need to examine whether the deployment of well-trained specialists could contribute towards a significant reduction in these symptoms in dementia sufferers in Switzerland. A larger sample would make it possible to determine which symptoms often occur together.
